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CHAPTER 3 
 
 
METHODOLOGY 
 
 
3.1 Introduction 
 
A concise and comprehensive methodology comes from a good understanding 
of the research scope and the boundary of research. Methodology is the method or 
process and a scientific study of facts that involve an array of measures work. It is a 
guideline to make an analysis or design and finally have to interpret as a documentation 
of process. 
 
A research is conducted to study the migration of NAPLs under different 
moisture contents in aggregated kaolin samples. Images are captured using D7100 
Nikon digital camera throughout the whole process until the toluene had settled down 
and the migration of NAPLs were observed and analyzed using Image Pro-Premier 9.1. 
The list of materials and apparatus for the whole experiment are discussed in the next 
subtopic. Kaolin powder is used for the double porosity material and the chemical that 
will be used is toluene. Before conducting the real experiment, trial experiments were 
carried out in order to make sure all the procedures are to be done accurately and 
accordingly. Figure 3.1 shows the overall work that is carried out in this research and 
the experiment is done with three moisture contents of 28%, 30% and 32% respectively.  
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Figure 3.1: Overall research 
 
More precise and accurate steps are obtained through the trial experiment. For 
instance, the amount of kaolin aggregate to be compacted in order to achieve a size of 
10 x 5 x 10 cm in the acrylic model, volume of toluene to be poured into the model, 
distance between camera and model, etc.  
 
3.2 Before the Experiments 
 
3.2.1 Apparatus and Materials 
 
The apparatus and material that were used in the experiments are listed as follows: 
i. Toluene 
ii. Kaolin powder 
iii. Oil Red O 
iv. Water  
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v. Acrylic model of size 10 x 5 x 30 cm 
vi. Gloves 
vii. Respiratory mask 
viii. Weighing machine 
ix. Beaker or measuring cylinder or pipette 
x. Stopwatch 
xi. Measuring tape 
xii. Camera with tripod stand 
 
3.2.2 LNAPL Preparation 
 
In preparation of NAPL, wearing personal protective equipments i.e. the gloves and 
respirator mask is a must and it must be performed in a hood as toluene is harmful to 
skin and respiratory system. As toluene is a colorless liquid, Oil Red O is used as a dye 
for toluene in this experiment. The amount of Oil Red O used is 0.1% of the amount of 
toluene used. To obtain the amount of toluene, the below method is used: 
 
I. Density of Toluene : 865       
II. Volume of Toluene needed : 10 cm x 5 cm x 1 cm = 0.00005   
III. Obtain mass, m of Toluene by using formula    
 
 
  
IV. Convert the mass of Toluene to gram, g. 
 
After obtaining amount of Toluene, amount of Oil Red O can be determined by 
multiplying 0.1% with amount of Toluene needed. In this research, weight of Toluene 
will be 43.25 g and the weight of Oil Red O required to dye the Toluene will be 0.08g.  
 
3.2.3 Aggregated Sample Preparation 
 
Kaolin S300 is used in this research where it will be mixed with water with 
different moisture contents and it will be observed using image analysis. Its properties 
are given in Table 3.1 by research conducted by Liew (2015).  
 
 
